
rINAL REPORT TO OFFICE OF NAVAL RESEARCH ON

".O11TRACT Nonr-2813(0O), N. 046-771 /

CO 1. Institutiont Lick Observatory, UnLversity of California,
Mount Hamilton, Czli.'ornia

2. Frincipal Investigatorat Willi.nr .. Bidelman, Associate Astronomer,

July 1, 1959 to Augtust 31, 1962.

S. Vasilivskis, Asbocirte Astronomer,
September 1, 1962 to June 30, 1963.

( 3. Title of" Researcht A Survey of :i-type Dwarf Stars for Duplicity
and other Resacrch Dealinr with Visual Double
Strsa.

4. Project Resenrch Period: July 1, 1959 to June 30, 1963.

5. Pro9zreqs Reports The progrevs for the period July 1, 1959 to
June 30p 1961, has been rezorted tr Dr. V, P. Bidelrang the
initiator of the project. The •rczcnt report, therefore, will
cover only the remaininr period f:om July 1, 1961 to June 30, h

19639. During tkese two last yearr, Dr. W. H. van den Bon wan
an Associate Research Astronomer iinder the Contract, and his
accomrlishments ara as follows.

a) Micrometer mead'renfets of double stars were made
with the Lick 36-inch and 12-inch refractors. The nm=bcr of
measuronents is as follows , -

79-1-61 to 6-30-62t With 36-4.n. refr. 4297 menc.
7-1-62 to 6-30-631 With 36-1n. refr. 4348 neas:.

Total With 36-in. refr. 8645 means.

7-1-61 to 6-30-62t With 12-in. refr. 1985 meas.
7-1-62 to 6-30-63t With 12-in. refr. 2297 mc-as.

Total With 12-in. refr. 4282 reas.

The 12,927 measurements in two years constitute an all-time
record in the history of double star astroromy. The quantity,
however, is not the only distinction of this achievement. Dr.
van den Bon is a leading double star observer in the world,
and his measurements have been and will be of fundamental im-
portance in research on double stars, because of their quality.

It may be also mentioned that recent improvements of the 36-
inch telescope, particularly the dials for rapid and accurate
setting, 1'ave contributed to the success. The undersigned tried
to assign as much as possible the 36-inch telescope for the
pro ject. -~T311~ 1TERM A
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The measurements are Dubliche4d I* A. J b?, 141, 1962;

II. A T7, 555, 19621 11. * iJ 68, 57, 1963. The
lourth and final publicatior, is in press.

b) A few double -star orbits vere couputed by Dr. van den
Boa and published as follows' one orbit in J. 0. 45, 55, 1962,
and three orbits in A. 67, 552, 1962.

o) Dr. van den So@ devoted a considerable part of his
time to compilation of the Double Star Index Catalogue to be
published soon. Dr. H. H. Jeffers has the general responsibility,
but the Catalogue could not cover the entire sky without par-
tioipation of Dr. van den Boa.

d) Miscellaneous articles on double stars have been

published by Dr. van den Boa during the period of the projectl

PASP, 74, 291, 1962, and P 74, 297, 1962.

Mt. Hamilton, California S. Vasilevskis

July 15, 1963 Principal Investigator
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DRIEF 3TATEMEN1X OF ACCOMPLISMSFtiTi3 TO

T!NE o!vFicE or SAVAL R1,,ZAfl0H

The contra'~t N1onr-283l3(OO) between the Riegents of t~io University
of California aud the Off'loo of Naval Resom~:,ih hav roculted in rA very
subotantial inoreacme in our knowuledre in tho field of visual 4.oublo
staro. Under thes contract two skillful visual double star obaervers
havo carrJiod out extonsive rIcromistric ineaouor~oflts of visual double
otvars with the 36-inch 6nd 12-inch refractors of tho Liol: Obaervatory
sinco July 1, 19591 Mr. Chvrtoa He. Vorloy (July 1, 1959 to June 30y
1961) and Dr* V. ?I# van den Doce (Julg 1, 1961 to date). In add~.tion
to isakine over 3100 double star mnoauroia, as yet 1:ir';ely unpublichodt

\/ r. Worley niurvoyed 700 M dwarf atnror for duplicity, disooverine 28
now do~iblo staira among, themp come of Croat Inter,-ot. Ile alea carried
out P110tolletrio MnoPaz:ucr~eM0.tv with the Mulle~r rpolar-ri~iC photometer
of t~io &.ýffcrancas in anrnitude r-f nome 90 coneo~ birvirioat and pronared
for nublication a valuzble n,)v oatnloauei of douýAe ctar orbit*# a total
of 619 orbits of 516 hinarine being Included*

Dre .Vf dor lioop pant director of t,-e Union Oba-.rvatnryp Johaunnes-
burg, 'oiith Africa, has ? '-a a over 2100 viao:al louble !,tar ncor,;ý-eo With
the Lick refractors in the :.'onthc of July, Auf-ý-:ct and. 3pteP-;,Ort l';619
a truly r ý-arkablc fiý-urog oap'!oially w'n'en one conoiders that the tole-
Gcopea JhaVo n~rt been avaiilable on a full-tile baois for týIa work. A
Vaper cort, inli,,n~~oomwhat lornc than one-half of tl~eno !-e. ;uron in nov
awal~ting zubmi:i,7ion to the Astronomical Jo-qrnal.

i'ublioa4 >3 ne rea'iltini., froý. the contractl

Co B&. Vorleyl Ileaau~reo of 241 Double 3tora# 65, 1560 1960.
Thirteen Now Double Stz~ro# P.So 72, 125, 1960.
The Orbit of DDP *2702853(A]Qq),-'Ag.SI 729 5049 1960s
Thirteen Nlow Double Stara, Po-3J- 739, 167, 1961.
Visual 0bineryir~g of D)ouble 13tarap

Pk;j .I43la qjocom# , ý29 73, 1161.
The Conatrtiotion of a FilAr Ilicromoterp

Sky zirid T*1osooDj~. 22, 140,O 1961.

Ocobebr 20p 1961

vjijlit, Po B'del,2.n# Chief Iflveatientor
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""-' . REPORT OF ACTIVITY UNDER OONTRACT Nonr-2813(O0)

During the interval July 1,1959 to May 15,1960,visual obserrations with

the 12-inch and 36-inch refractors have been made on 108 nights of seeing 2 or

better. Details of these observations and of my other activities are summarized

below.

1. S of U-dwarf stars for duplicity.

The major portion of my observing time with the 36-inch refractor has been

spent on this program. The observing list consists of all known N-dwarf stars

accesible to the telescope: these stare number 805. Among these stars, countigg

known spectroscopic binaries and wide common proper motion pairs as well as

close visual binaries, some 170 multiple stare were previously known.

At the present time 573 stars have been examined, and 21 new double stars

added to those previously known. A number of additional pairs,outside the sepa-

ration limit chosen for the present survey (15 seconds of arc), have also been

noted. A list of 13 new doubles has just been published (Pub. A.S.P.0 22, 125,

1960.). Some 60 of the stars already examined are not considered "finished",

either because the seeing was not satisfactory or because they are doubles in

process of measurement.

Of interest is the fact that, among the 21 new doubles, six have separations

less than one second and another six have separat 4 ons between one and two seconds.

Several of these pairs may prove to be binaries in rapid orbital motion.

2. Measures of coanions to bright stars.

Some 300 measures of companions to bright stars have been made with both tele-

scopes. This program has necessarily received secondary priority with the 36-inch

telescope, but the substantial completion of the M-dwarf program will allow more

time for these objects in the future.

3. General double star measures.

Over 300 measures have been made with the 36-inch telescope, the majority of

these of U-dwarf pairs.

Morc than 900 measures have been made with the 12-inch telescope. A list con-

taining 1062 measures made from Sept. 1956 to Dec. 1959 is in press.
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4. Orbit citalog.

A new general catalog of orbits of visual binaries is substantially complete.

This catalog contains 500 orbits, twice the number in the last general catalog

publishad only ten years ago.

5. Magnitude-differenoe program

Some experimental measures with the MEller-type polarizing photometer have

been made in order to test the equiraent and to obtain practice in its use. Regular

observations will begin after Xuly 1,1960.

Charles E. Worley
(contract employee actually re-
sponsible for the work being carried out)

William P. Bidelman
(prindipal invest igator)

U. of California

Lick Observatory
Mt. Hamilton, galif.


